HSCT ANTICIPATED SEAL NEEDS TURBOMACHINERY SEALS COMBUSTOR SEALS 


John Henry 
General Electric Co. 
Cincinnati, Ohio 


The High Speed Civil Transport (HSCT) engine concept is a large mixed flow turbofan similar in 
construction to current military fighter engines. The mission; however, is quite different. The engine 
will operate for long periods of time at very high Mach numbers and high altitudes. The engine is 
required to have very low emissions and noise levels to be acceptable in commercial service. The 
engine will be very large. Current thrust levels are in the 55000 lb range. At the current supercruise 
speed requirement of Mach 2.4, the Engine inlet temperature will be at least 380 degrees F . This is the 
lowest cycle temperature expected anywhere in the propulsion system. Seals will be expected to 
operate at this temperature and higher for thousands of hours without failure. Durability , cost, and 
weight will all be very important in determining the type of seals selected for a successful HSCT 
engine. 

The next phase of the High Speed Research (HSR) program will be a technology demonstration of a full 
scale demonstrator engine scheduled to test in 2005. This is a joint effort between NASA, Pratt 
& Whitney, and General Electric. The ground test will be full size and incorporate as much of the 
HSCT needed technology as possible at that time. The test will demonstrate noise, emissions, 
durability , as well as the manufacturing capability to make an HSCT of advanced materials. 

Weight will be very expensive in an HSCT due to the cost of fuel to go Mach 2.4. The weight of the 
seals will be assessed at a cost about an order of magnitude higher than current subsonic aircraft 
engines. Temperatures in the aft sumps pressurized with fan discharge air will be at current sealing 
material temperature limits. Pressures and speeds will be about conventional for current subsonic 
engines. Engine fluids to be sealed will be commercial current fleet standards, but the proposed high 
pressure hydraulic fluid(PFPAE) is new to the fleet. 

Based on weight considerations, the engines and nozzle accessories will not be contained in an 
environmental pod as in the past on the GE4 and J93 supersonic engines. This means that the 
accessories (and electronics) will be required to survive in a temperature environment of 380 to 500 
degrees F for very long times. This will be a severe test for the actuator and component fluid seals. The 
low noise exhaust nozzle will require several high pressure hydraulic actuators for the complex noise 
suppression and thrust reverse systems for the commercial HSCT. 

The HSCT will fly at an altitude that requires that NOx be about 85% less than current combustors. 

One of the requirements for a low NOx combustor is that cooling air to the combustion liners be reduced 
to a minimum. This may require the development of a seal similar to the spline seals currently used in 
turbines for the combustion liner segments to limit parasitic leakage. Another option under study is a 
ceramic combustion liner. In this case, a seal needs to be developed that is compatible with a metallic 
dome and with a ceramic liner at very high temperatures and last a long time for the HSCT mission. 
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2D INLET MIXED FLOW TURBOFAN MIXER/EJECTOR NOZZLE 
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about 2X current "big"(100, 0001b thrust class) commercial turbofans. 
Note the small "apartment" size exhaust nozzle! 



Time (min) 

HSCT propulsion system components must operate at max cycle temperatures 
and stress levels for = 9000 hot hours or 30x that of current commercial 
transport engines and tactical fighter engines 
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will suffer especially, but the whole engine is hot due to the 380 degree inlet 
temperature. The other point is that a subsonic engine is hot for 2 minutes at 
takeoff and the sumps never have time to get full hot. This engine sets at its 
highest cycle temperatures for hours. 
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on the current subsonic fleet. Weight will be a big issue on the HSCT. 



HSCT 

HIGHSPEED CIVIL TRANSPORT 
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speeds for the seals will depend on the final concept selected but in general the 
speeds will be well within current experience. 



HSCT 

HIGH SPEED CIVIL TRANSPORT 
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pressure ratio is about 20 :1. 



HSCT 

HIGH SPEED CIVIL TRANSPORT 
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Mechanical Systems Design Review 
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Engine and Nozzle, Aircraft Accessory Side 
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FILE: METRICS2.PPT 09/19/97 
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A Technology Readiness Level 
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Cruise emissions goal requires an 85% reduction in NOx El from current technology 




HSCT 

HIGH SPEED CIVIL TRANSPORT 
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HSR-EPM 

Combustor Liner Materials Development Prog. 
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HSCT 

HIGH SPEED CIVIL TRANSPORT 
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HSCT 

HIGH SPEED CIVIL TRANSPORT 
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HSCT 

HIGH SPEED CIVIL TRANSPORT 
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